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The present invention relates to a low sliding 
load intermediate shaft in a motor vehicle steering column, 
which new features provide many advantages, as it will be 
detailed in the present specification.,- - - 
5 The steering mechanism of a motor vehicle, 

provided between the steering wheel and the steering box, 
comprises an intermediate shaft typically formed basically 
by a male member or steering column and a female member 
designed to be telescopically received into the male 
10 member. 

The main function of the intermediate shaft of 
the steering column of a motor vehicle is to adjust the 
position of the steering wheel in depth to adapt it to the 
driver's size, as well as to act as a safety means allowing 

15 the collapse in the event of an accident. Another function 
of said shaft is to take up vibrations which may arise from 
the wheels and suspension to the steering wheel. The 
intermediate shaft performs the function of collapse means 
so that, in the event of an accident, the male member is 

2 0 collapsed into the female member due to the provision 
energy absorption means. 

The use anti-vibration joints between the male 
member and the female member responsive to heat may result 
in a variation in the friction force between both, as the 

2 5 intermediate shaft is provided into the interior space for 

the engine, which result, in extreme situations, in that 
the joint does not perform its function as it is either 
shrunk or its size becomes increased when expanding. 

The prior art provides several intermediate shaft 

3 0 configurations, all of them with a view to allow a relative 

movement between the male member and the female member with 
controlled sliding load in the event of crash. Therefore, 
said energy absorption means are provided which allow 
generating a resistance to the relative movement of the 
35 male member and the female member. 
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A typical configuration of the intermediate shaft 
consists of a male member and a female member both having a 
polygonal, for example triangular, cross section between 
which rollers or balls are provided -in ; -contact,, with the 
female member inner faces and the male member outer faces 
for enabling the relative slippage therebetween. Thus, 
there are always two active faces before a stress with the 
purpose of achieving a steering system proper operation. 

The main disadvantage of this type of 
configuration is that it is expensive due to the provision 
of rollers or balls along the male and the female members 
of the intermediate shaft at the same time determined 
tolerances is difficult to obtain. 

Another disadvantage of this type of state of the 
15 art solutions is the high moment of inertia in this type of 
systems using rollers or balls. The moment of inertia is 
initially very high and after the impact it is quickly 
reduced. The initial resistance sensed by the driver at the 
beginning is too high and consequently the impact 
2 0 absorption effect on the driver is not completely 
effective . 

The invention intends to significantly simplify 
the previously described configuration with regard to the 
prior art by providing a low sliding load intermediate 

25 shaft in a motor vehicle steering column with a extremely 
effective collapse system. 

The intermediate shaft provided is of the above 
described type, that is, comprising a female member adapted 
to slidingly receive a male member therein, both having a 

30 polygonal cross section, relative slip means being provided 
between said male and female members which, according to 
the invention, are metal strips. In general, there will be 
as many metal strips as faces the male member and the 
female member have. By way of an example, in a triangular 

35 shaped cross section structure, there will be three 



individual metal strips, one for each face. 

The metal strips each are fitted between said 
male member and said female member inside recesses formed 
in a fastening cage. Said cage is clamped .to- the male 
member by means of protrusion- like deformations on the 
lateral surface thereof. The cage is provided surrounding 
the outside of the male member and it is arranged inside 
the female member, retaining efficiently the metal strips 
in position arranged in the cavities thereof. Optionally, 
the cage may be made of plastic and it may be provided 
injected directly on the male member. 

Said metal strips have uneven contact surfaces 
intended to put up resistance to the relative axial 
movement, which will be higher at the beginning of the 
impact, being subsequently reduced. 

Design variables in metal strips are: 

- surface unevenness; 

- thickness ; 

- the material from which they are made; and 

- sheet curvature relative to the plane of one of 
the male member faces . 

These variables are as a function of the 
resisting load to be provided to the intermediate shaft of 
the vehicle steering column, according to the requirements 
(vehicle model and operating conditions) . 

With an intermediate shaft as that herein 
described according to the invention it is possible to 
effectively assure a low load or force by the longitudinal 
movement of the male member relative to the female member 
and vice versa and any type of clearances is eliminated 
without being detrimental to slip between the parts at the 
same time a total effectiveness in torque transmission at 
any time is achieved. The invention allows vibration 
absorption joints to be removed which sensitiveness to 
variations in temperature results in a undesired gradient 
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in the sliding force when certain required approval 
technical specifications on the part of motor vehicle 
manufacturers have to be met . 

The features and the advantages^ -of ; the. : low 
5 sliding load intermediate shaft in a motor vehicle steering 
column of the present invention will be clearer from the 
detailed description of a preferred embodiment thereof 
which will be given hereinafter by way of a non limitative 
example, with reference to the drawings herein accompanied, 
10 in which: 

Fig. 1 is a perspective view of an embodiment of 
a low sliding load intermediate shaft in a motor vehicle 
steering column according to the invention; 

Fig. 2 is a perspective view of the female member 
15 _ of the intermediate shaft of the embodiment in fig. l, 
which is provided with a metal strip fastening cage; 

Fig. 3 is a perspective view of the male member - 
of the intermediate shaft of the embodiment in fig. 1; 

Fig. 4 is a perspective view of the metal strips 
2 0 of the low load intermediate shaft; 

Fig. 5 is a perspective view of the metal strip 
fastening cage; and 

Fig. 6 is a perspective view of the cage of the 
low sliding load intermediate shaft in fig. 1 with the 

2 5 metal strips provided therein. 

A detailed list of the different parts used for 
describing the intermediate shaft of the present invention 
is given below: 

(1) intermediate shaft; 

3 0 (2) female member; 

(3, 10) universal joint; 
(4) male member; 
(7) metal strip; 

(10) fastening cage recesses; and 
35 (11) metal strip fastening cage. 
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One embodiment of a low sliding load intermediate 
shaft in a motor vehicle steering column has been shown by- 
way of non limitative example in the figures. Said 
. ....... intermediate shaft has been indicated as a whole with the 

5 reference numeral (1) . The low sliding load intermediate 
shaft (1) comprises a female member (2) provided, at one 
end, with a universal joint (3) . The female member (2) is 
hollow so that a male member (4) , which is also provided 
with a corresponding universal joint (10) , can be slidingly 
10 received therein, through the opposed end. 

The intermediate shaft (1) of the invention is 
provided with metal strips (7) for relative slip of the 
female and male members (2, 4), which put up resistance 
before collapse of the intermediate shaft (1) . The metal 
15 strips (7) are shown in figs. 2, 4 and 6 of the drawings. 

The metal strips (7) , provided between the male 
member (4) and the female member (2) , are inserted into 
recesses (10) in a fastening cage (11) , as it may be seen 
from figs. 5 and 6. The cage (11) has a cross section 
20 complementary to the cross section of the members (2, 4) of 
the shaft (1) , it is provided surrounding the outside of 
the male member (4) , and it is fitted inside the female 
member (2) . The cage (11) is clamped to the male member (4) 
by means of protrusion- like deformations (not shown) on the 

2 5 lateral surface thereof. 

The cage (11) may be metallic or it may be made 
alternatively of plastic injected directly on the male 
member (4) . 

As it can be seen from the figures, both the male 

3 0 member (4) and the female member (2) have a substantially 

triangular cross section with blunt vertexes. It is 
apparent, however, that both members (2, 4) may have any 
other type of polygonal cross section according to the 
invention. This allows the arrangement, in a possible 
35 embodiment, of three metal strips (7), as shown in fig. 3, 



retained in position by means of the cage (11) having a 
complementary configuration, as noted above, and as it may 
be seen from figs. 2, 5 and 6, to that of said members (2, 
4) . 

Generally, there will be provided as many metal 
strips (7) as faces the female member (2) and the male 
member (4) and, consequently, the cage (11) have. That 
allows advantageously correcting and taking up any play and 
clearance, therefore positively influencing on the steering 
system performance, eliminating ant i -vibration and 
clearance correcting joints which are too responsive to 
variations of temperature. 

Although it has not been shown, the metal strips 
(7) have an uneven contact surface with the purpose of 
putting up resistance to the relative axial _ movement of 
both members (2, 4) . The unevenness of the surface of the 
metal strip (7) , its thickness and the material from which 
it is made, will depend on the resisting load to be 
provided to the intermediate shaft (1) of the steering 
column of the motor vehicle, as per the requirements 
according to the vehicle model and type as well as the 
operating conditions thereof. 

The telescopic arrangement of the intermediate 
shaft (1) along with the configuration of the 
aforedescribed female and male members (2, 4) allow a 
correct guiding of the vehicle steering column adapting in 
length to the vehicle type and the operating conditions. 
The polygonal configuration of the intermediate shaft (1) 
(triangular in the example shown) allows for assuring a 
good torque transmission while the three metal strips (7) 
clamped by the provision of said fastening cage (11) make 
possible that the intermediate shaft (1) effectively 
performs the function of collapse, at the same time that 
they put up a slight resistance to an external stress 
tending to vary its length with the purpose of adapting to 
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the environment conditions. 

In the event of an accident, the male member (4) 
collapses into the female member (2) thanks to said metal 

strips (7) acting as energy absorption means. - ■* 

5 Once having been sufficiently described what the 

low sliding load intermediate shaft in a motor vehicle 
steering column according to the present invention 
consists according to the enclosed drawings, it is 
understood that any detail modification can be introduced 
10 as appropriate, unless variations may alter the essence of 
the invention as summarised in the appended claims. 



